Metamorphosis of Trypanosoma rangeli during the migration in the insect host, Rhodonius prolixius, was first documented by scanning electron microscopy (SEM) . After infection, the parasites reach the insect alimentally tract and then they penetrate into the mid-gut and eventually emerge in the hemolymph of the abdominal cavity. From the abdominal cavity, both the parasites and the hemolymph are propelled to the thorax by the dorsal vessel (aorta pump) , the end of which is terminated very near the salivary glands. Thus, once these parasites invade the abdominal cavity, they finally appear in the salivary glands via the transport by the dorsal vessel. The parasites gradually change themselves in shape during the migration.
INTRODUCTION
The prevalence frequency of Trypanosoma rangeli Tejera, 1920 was from 6 to 10 times or more than of T. cruzi in certain regions of Central America (Sousa, 1972) . This parasite was first detected in humans in Guatemala (De Leon, 1949) (1995) . Especially, the last one has reported remakable defferences that T. rangeli in the homocoel of R. prolixus multiplied very rapidly, while T. cruzi showed no division and disappeared eventually from the homocoel of the vector. Though several controversial data have been observed regarding to the transmission routes, namely, either salivary route or fecal one (D'Alessandro, 1963; Anez, 1982; Hoare, 1972) and whether T rangeli persisted intracellularly as the amastigote form or not in the insect gut (Tobie, 1961; Anez, 1983; Hecker et al., 1990) , nontheless it was commonly accepted that this proto-zoan parasite was pathogenic to its vector insect (Schaub, 1994; Molyneuz, 1983 ) . The present paper reports the metamorphism of T. rangeli during the migration from the mid-gut through the abdominal cavity and dorsal vessel to the salivary glands of R. prolixus. The morphological alteration of the parasite in the mid-gut, hemolymph and salivary glands were traced by a scanning electron microscopy (SEM) . fixed over night in 3% glutaraldehyde in 0.1 M sodium cacodylate buffer, washed 1 hr in phosphate buffer and postfixed in osmium tetroxide in 2 hours. They were then dehydrated in a graded series of ethanol, dried at critical point in a Hitachi HCP dryer, coated with gold in a JEOL ion-spatter coater, and examined under JEOL U-3 scanning electron microscope at 15 kv.
MATERIALS AND METHODS

Insect
In addition, the hemolymph and the excrement were placed on a round cover glass previously coated by poly-L-Lysine solution and then dried. The glass was gently placed and attached on the top of a stub. The materials 
RESULTS
The flagella in all stages of T. rangeli were clearly seen in insects. There were three shapes in trypomastigotes in the insect, one in the feces, another in the hemolymph and the last one in the salivary gland. Fig.   1 showed the metacyclic trypomastigote from the salivary glands. The parasite from this gland is the smallest in all and somewhat stout. On the contrary, the trypomastigotes in the abdominal cavity were bigger and slender (Fig. 2) , and very similar to those in the feces. The trypomastigotes in the feces had't infectious ability to mice in experimental infection.
Epimastigotes
were dominant in the insect hosts.
Their bodies were also short, medium and very long in size. However the trypomastigotes distinguished from the epimastigotes by their shape and size. They often segregated in a same host. Fig. 3 showed one of the longest epimastigotes in the mid-gut. Fig. 4 showed that the medium sized epimastigotes which were penetrating into the gut epithelium. Fig. 5 showed the last step of the penetration of epimastigote to the mid-gut. As seen in this figure, the body penetration elicited intense spiral movement which was accelerated with its flagellum. This flagellum movement seemed to play a very important role in the penetration.
The trigger of the invasion is unknown. Fig. 6 shows the spheromastigote that is developing from the amastigote (which means a round form parasite in the mig-gut epithelium or hemocyte described by Hecker et al., 1990) and is just shifting to epimastigote. This spheromastigote is also a very small in size. to the salivary glands in the thorax, the parasites consequently seemed to have penetrated into the salivary glands by themselves. Fig. 8 shows the parasite surrounded by some bacteria (arrowheads) that were probably brought with the parasite from the intestine of the insect into the vessel.
DISCUSSION
Some authors reported that T. rangeli trypomastigote from feces could infect mice (D'Alessandro, 1963; Hoare, 1972) , while the other noted that only the parasites from the salivary glands had infectivity (Tobie, 1961; Anez, 1982) . Present study showed that there were some differences in shapes and sizes of the trypomastigotes and epimastigotes in various regions of the vector insect, and this rapid morphological changes are related to this parasite infectivity. In mice infection with trypomastigotes from the salivary glands, we always saw parasitemia, whereas we could not see it with the parasites from the bug excrements. On the other hand, mice infected with the parasites from the hemolymph, no parasitemia occurred. These results agreed with the findings of Tobie (1961) and Anez (1982) . From these findings, we want to suggest that the salivary glands play an important role for the transmission of T. rangeli to mice. It is reported that there is a difference in the tissue affinity in bugs between T. rangeli and T. cruzi; T rangeli favors to live in the slender mid-gut, whereas T cruzi prefers the rectal sac in the same host. Present study is the first report for documenting spheromastigote form of T rangeli by SEM.
It has been described that in T. rangeli infection, the symbionts (some bacteria) were small in number in the hemolymph of the bugs (Schaub, 1994) . In the present study, however, we observed many bacteria in the hemolymph and even in the circulatory system of the vector by SEM. This is probably because of the tissue damage of the insect gut due to massive invasion of the parasites.
In this study, trypomastigotes in the salivary glands as well as some stages of epimastigotes and spheromastigotes of T rangeli in R. prolixus, the vector were first demonstrated by SEM. The authors here emphasize that flagella of trypanosomes seem to play a major role in the penetration to the gut wall. 
